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Abstract
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Shilajit, also known in the north of India as salajit, shilajatu, mimie, or mummiyo,
is a blackish-brown powder or an exudate from high mountain rocks, especially in the
Himalayans mountains between India and Nepal [1]. Shilajit is composed mainly of humic
substances, including fulvic acids, which account for around 60% to 80% of the total
nutraceutical compound [2]. The components are divided operationally in humins, humic
acids, and fulvic acids according to their solubility in water at different pH levels. Fulvic
acids are soluble in water under different pH conditions, because of its low molecular
weight (around 2 kDa) [3]. The aim of this study was to determine the ability of shilajit to
act as pseudo-emulsifier, forming emulsions such as oil in water (O/W) and with thyme
essential oil. The emulsions are tested as plant biostimulants. Shilajit was characterized by
FT-IR and UV–Vis spectroscopy. The critical micelle concentration (CMC) was determined
by measuring the surface tension of shilajit powder in distilled water up to a constant value
of surface tension. The value of CMC was obtained from the plot of surface tension against
surfactant concentration. The surface tension was determined with the optical method, the
pendant drop technique, and with optical OCA 50 dataphysics. The emulsions with shilajit
thyme essential oil were prepared by sonication with an ultrasonic homogenizer. The
method used to obtain emulsions with shilajit and thyme essential oil was the low surface
tension liquids method, with an ultrasonic probe. The emulsions were visualized, and the
sizes of the drops were measured with LEICA DM1000 LED optical microscope equipped
with LEICA ICC50 W camera. FT-IR analysis of shilajit exhibited a broad band at about
3382 cm−1 which can be attributed to the stretching vibration of the hydrogen-bonded OH
group. Three bands, in the region of 1613 cm−1, 1411 cm−1, and 1081 cm−1 and a peak at
2930 cm−1 were observed. UV–Vis spectra showed absorption in the range 300–500 nm,
characteristic to fulvic acids [4], the intensity of which increased with the concentration of
shilajit. The CMC was found to be 1% and spherical micelles were observed microscopically
starting with this concentration, the size of the micelles being between 3.12 and 32.64 µm.
The different concentrations of shilajit induced a reduction in the surface tension of water
(72.94 mN/m), which can be used to form emulsions with thyme essential oil. Following
sonication, the emulsions acquired a homogeneous, monodisperse macroscopic appearance.
Preliminary studies show that fulvic acids are a major component of shilajit. They have
pseudo-emulsifying properties and can form (micro) emulsions with essential oils. These
emulsions are planned to be tested as plant biostimulants.
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